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EXAMINER'S ANSWER 



This is in response to the appeal brief filed December 19, 2009 appealing from the 
Office action mailed 5/29/2009. 
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(1) Real Party in Interest 

A statement identifying by name the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences 

A statement identifying the related appeals and interferences which will directly 
affect or be directly affected by or have a bearing on the decision in the pending appeal 
is contained in the brief. 

(3) Status of Claims 

The statement of the status of claims contained in the brief is correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection 
contained in the brief is correct. 

(5) Summary of Claimed Subject Matter 

The summary of claimed subject matter contained in the brief is correct. 

(6) Grounds of Rejection to be Reviewed on Appeal 

The appellant's statement of the grounds of rejection to be reviewed on appeal is 
correct. 
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(7) Claims Appendix 

The copy of the appealed claims contained in the Appendix to the brief is correct. 

(8) Evidence Relied Upon 

6,965,905 B2 Garthwaite 11-2005 

(9) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 13-27 are rejected under 35 U.S.C. 102(e) as being anticipated by 



Garthwaite (US Patent 6,965,905 B2) 
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As per claim 13, Garthwaite teaches "A tangible machine readable medium 
having stored thereon data which when accessed by a machine causes the machine to 
perform a method," (see Abstract) 

"the method comprising: during concurrent execution of a first and second 
thread, determining via the first thread whether an existing data element is not a 
member of a data structure;" (column 17 lines 16-28, column 18 lines 33-61, column 19 
lines 6-25, column 20 lines 7-58, column 22 lines 25-48, wherein data is read and 
determined whether a remembered set already includes the entry, and inserts data 
based on entries in a remembered-set table) 

"and performing an atomic store operation to add the data element to the data 
structure via the first thread only if the data element is not already a member of the data 
structure," (Figure 15 reference 224, column 19 lines 42-49, column 20 lines 42-58, 
column 21 line 64 - column 22 line 14, wherein the data is added to a linked list) 
"otherwise performing a next processing task via the first thread;" (column 20 lines 7-58, 
column 22 lines 25-64, wherein the thread follows the linked list otherwise) 

"wherein said determining further comprises determining whether a pointer field 
value of the existing data element is null." (Figure 15 reference 230, column 19 line 61 - 
column 20 line 15, wherein the determination is based on reading a NULL value) 

As per claim 14, Garthwaite teaches "performing a second atomic store 
operation, responsive to determining that the pointer field value is null, to set the value 
of the pointer field value of the element to a non- null value" (column 21 lines 43-63) 
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As per claim 15, Garthwaite teaches "during concurrent execution of the first 
and second thread, determining via the second thread whether the element is a 
member of the data structure;" (column 1 7 lines 1 8-21 , column 1 8 lines 33-61 ) 

"wherein said determining further comprises determining whether the pointer field 
of the element is null." (column 20 lines 7-15) 

As per claim 16, Garthwaite teaches "executing a subsequent processing task 
via the second thread, responsive to determining that the pointer field of the element is 
not null;" (column 20 lines 7-15) 

"wherein the subsequent processing task performs processing other than adding 
the element to the data structure." (column 20 lines 16-30) 

As per claim 17, Garthwaite teaches "the atomic store operation is a compare 
and exchange operation." (column 20 line 59 - column 21 line 8) 

As per claim 18, Garthwaite teaches "performing an atomic store operation to 
add a second element to the data structure via the second thread, responsive to 
determining that a pointer field value of the second element is null." (column 21 lines 27- 
42) 

As per claim 19, Garthwaite teaches "initializing the pointer field value of the 
element to a null value." (column 25 lines 6-16) 

As per claim 20, Garthwaite teaches "the data stored on the machine readable 
medium comprises compiled program instructions" (column 1 lines 41-62) 
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As per claim 21, Garthwaite teaches "executing one or more program 
instructions that control program flow for an executing thread during concurrent 
execution of the thread and one or more other threads;" (see Abstract and column 1 6 
lines 55-67, column 17 lines 2-27) 

"wherein the one or more program instructions cause a branch to be taken in 
response to determining that a pointer value for an existing data element is not equal to 
an initialization value;" (column 18 lines 33-61, column 19 lines 18-41, wherein data is 
read and determined whether an entry is initialized, the initialization value being a NULL 
value) 

"wherein the branch further comprises a branch around one or more atomic 
operations to add the existing data element to the data structure, such that the atomic 
operations are not executed;" (column 19 line 50 - column 20 line 6, column 20 lines 7- 
58, column 22 lines 15-64, wherein data is added even if the pointer does not succeed) 

"and wherein the one or more program instructions otherwise cause the atomic 
operations to be executed responsive to determining that the pointer value is equal to 
the initialization value." (column 20 lines 7-30 wherein the determination is based on 
reading a NULL value) 

As per claim 22, Garthwaite teaches "executing the one or more program 
instructions during execution of one or more of the other threads, such that the one or 
more of the other threads are prevented from adding the element to the data structure 
multiple times during execution" (column 23 lines 22-53) 
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As per claim 23, Garth waite teaches "wherein the data structure is a linked list, 
and wherein the atomic operations are implemented using the pointers value" (column 
20 lines 7-42) 

As per claim 24, Garthwaite teaches "the one or more atomic operations further 
includes: determining whether the pointer value for the element is still equal to the 
initialization value, and assigning a different value to the pointer." (column 20 line 59 - 
column 21 line 8) 

As per claim 25, Garthwaite teaches "the different value is a value that points to 
the element itself," (column 24 lines 27-54) 

As per claim 26, Garthwaite teaches "executing the one or more program 
instructions during execution of one of the other threads, such that the other thread 
adds a second element to the data structure during execution of the one or more atomic 
operations," (column 24 lines 3-27) 

As per claim 27, Garthwaite teaches "the one or more atomic operations further 
include: determining whether a head pointer of the linked list has a current value equal 
to the pointer value for the element, and assigning to the head pointer a value that 
points to the element" (column 20 line 59 - column 21 line 8) 

Response to Arguments 

Applicant's arguments, see page 9, filed 3/23/2009, with respect to the rejection 
of claims 13-27 in regards to 35 USC 102(e) have been fully considered but they are not 
persuasive. 
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a. Examiner is entitled to give claim limitations their broadest reasonable 
interpretation in light of the specification. See MPEP 21 1 1 [R-l] 

Interpretation of Claims-Broadest Reasonable Interpretation 
During patent examination, the pending claims must be 'given the 
broadest reasonable interpretation consistent with the specification.' Applicant 
always has the opportunity to amend the claims during prosecution and broad 
interpretation by the examiner reduces the possibility that the claim, once issued, 
will be interpreted more broadly than is justified. In re Prater, 162 USPQ 541,550- 
51 (CCPA1969). 

b. Applicant's arguments is stated as Garthwaite does not disclose 
determining whether an existing data element is not a member of a data 
structure, the determining comprises determining whether a pointer field value of 
the existing data element is null. 

In regards to the argument, Examiner respectfully disagrees. As 
summarized in column 17 lines 16-28 of Garthwaite, Garthwaite teaches reading 
that upon an attempt by a thread to access a table and make an entry, the table 
contents may be read to determine if the remembered set is already included. 
The remembered set is described more in depth in column 18 lines 33-50, 
wherein the remembered set is a region containing references to previously 
found and stored references. As interpreted by the Examiner, the remembered 
set is part of the metadata that describes the structure and information of data 
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objects, specifically a car section as shown in Figure 13. As disclosed in column 
19 lines 6-25, a thread determines, by reading tag values, whether the reference 
location have not yet been written into a remembered-set table. Therefore, 
Garthwaite teaches utilizing a thread to determine whether existing data element 
is not part of a remembered set. As to the limitation that determination comprises 
determining whether a pointer field value is null, Garthwaite, in column 19 line 61 
- column 20 line 30, discloses a method of a thread process reading whether a 
field's value is NULL, in a replacement process. If it is determined that the value 
contained in a table is NULL, then the data element being inserted by the thread 
is one that is not present before. As further explained in column 1 9 lines 26-41 , a 
thread attempting to insert and replace values reads a remembered set table, 
and the determination reads a NULL value if no entry is read. The examiner 
interprets the NULL value used in determining whether the thread can insert data 
into a remembered set of Garthwaite to be utilized in the process of determining 
if a thread can insert data. Therefore, Garthwaite teaches determining whether 
an existing data element is not a member of a data structure, the determining 
comprises determining whether a pointer field value of the existing data element 
is null. 

As to the argument that Garthwaite does not disclose determining whether 
an existing data element is a member of a data structure, Examiner respectfully 
points out that the amendments made to the claim filed 3/23/09 was made to 
change the limitation that determining is made to determine whether an existing 
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data element is not a member of the data structure, which is shown above. As 
further disclosed in column 20 lines 7-58 and column 22 lines 25-64 of 
Garthwaite, if it is determined that the value is not NULL, then the thread utilizes 
the already stored contents as table location, and then moves on to the linked 
list. Therefore, Garthwaite teaches otherwise performing a next processing task 
via the first thread. 

c. Applicant's argument is stated as Garthwaite does not disclose a branch is 
taken upon determining that a pointer value for an existing data element is not 
equal to an initialization value, the branch comprising one or more atomic 
operation to add the existing data element to the data structure, such that the 
atomic operations are not executed. 

In regards to the argument, Examiner respectfully disagrees. As disclosed 
by Garthwaite in column 19 lines 26-41, a remembered-set table contains entry 
fields, and if the slot in a remembered set table has no entry, then the value 
stored is a NULL value. As interpreted by the examiner, a value of NULL is 
stored in the table if no entry is made, making it the default value, similar to an 
initialization value of the instant application. The entries to a table are read by a 
thread attempting an insertion or update process. As disclosed above, in column 
19 line 61 - column 20 line 58, a thread making an insertion process makes a 
determination on what value is stored in a remembered set, and if the entry 
contains a value that is not null, then it moves on to the linked list operation. It is 
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further disclosed in column 20 lines 7-57 that if the thread determines that the 
contents are not NULL, then the old table field's content is utilized in a 
replacement, and does not require an atomic operation causing replacement, as 
described in column 20 line 42 - column 21 line 26, wherein a replacement 
operation is needed. Therefore, Garthwaite teaches a branch is taken upon 
determining that a pointer value for an existing data element is not equal to an 
initialization value, the branch comprising one or more atomic operation to add 
the existing data element to the data structure, such that the atomic operations 
are not executed. 

The 35 USC 101 rejection that appears above is made after the final rejection, 
but is made to expedite any issues with the patentability of the claims in response to this 
Examiner Answer. 

(10) Response to Argument 

With respect to the outstanding 35 U.S.C. 102(e) rejections relating to all the 
independent claims, and the remaining claims which depend therefrom, Applicants 
argue that Garthwaite does not teach "determining whether an existing data element is 
not a member of a data structure, including determining whether a pointer field value of 
the existing data element is null" as disclosed in independent claim 13 because 
Garthwaite's method of access to a remembered set does not determine whether a data 
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element is not a member of a data structure. It is respectfully submitted that Garthwaite 
discloses the limitation. 

Garthwaite teaches a multi-threaded garbage collector that operates on a table in 
which a remembered set's entries are stored (column 17 lines 2-27). Multiple threads 
are utilized to access the tables, and to insert information into the tables. The table 
stores a remembered set containing data, which is interpreted by the Examiner to be 
the data structure. As disclosed by Garthwaite in column 18 lines 33-50, remembered 
set contains metadata that identifies references to membership to the remembered sets. 
The metadata can also indicate how many entries are in the table, as well as 
identification information, the metadata describing the structure and information of data 
objects. As disclosed in column 19 lines 6-25, a thread determines, by reading tag 
values, whether the reference location have not yet been written into a remembered-set 
table. As disclosed by Garthwaite in column 18 lines 51-61 and column 19 lines 18-49, 
a thread utilizes a routine to determine if inserting data to a table is possible. The thread 
is able to initiate a table replacement routine by first checking to see if the data to be 
inserted into the table is able to be placed. As understood by the Examiner, data 
replacement as disclosed by Garthwaite teaches that a pointer to the table containing 
the remembered set means checking to see if the data is not already being accessed by 
another thread. This is accomplished by checking to see if the contents of a table entry 
contains a NULL value, as similarly disclosed in the instant application's claims, wherein 
the determination is accomplished by determining whether a pointer field value of a data 
element is NULL. 



Application/Control Number: 10/685,070 
Art Unit: 2168 



Page 13 



As FIG. 13 shows, though, the car's metadata structure 200 may 
additionally include an old-table field 228, in which the thread that is performing 
the replacement operation may cache a pointer to the table being replaced. In 
some such embodiments, there may be a (typically brief) interval between a 
thread's claiming the table for replacement and its placing a pointer to that table 
into the old-table field 228. For that reason, the routine of FIG. 15 includes an 
operation represented by block 230. In that operation, the thread determines 
whether that the old-table field's value is still NULL, which in the illustrated 
embodiment is the value that the old-table field had before replacement of the 
car's remembered-set table began. 

As block 232 indicates, the thread takes the old-table field's contents as the 
table location if those contents are not NULL. Otherwise, the thread must follow 
the linked list, as block 233 indicates. As will be explained below, the linked list's 
tail will contain the value that was in the table-identifier field when the linked list 
was first begun: it will contain a tagged pointer to the old table. As block 234 
indicates, the thread therefore computes the table's location from that tagged- 
pointer value at the end of the list, (column 19 line 61 - column 20 line 15) 

As interpreted by the Examiner, Garthwaite discloses a method wherein once a 

thread initiates a routine to replace and insert data, the thread determines whether the 

pointer value is NULL. The argument that Garthwaite merely discloses making an entry 

in the remembered set for the object, as set forth by the applicant in the Appeal Brief 

page 9, does not fully disclose the ability of Garthwaite to determine whether a data 

element is in the remembered set, the thread able to determine if a pointer value is 

NULL. The term "existing data element", appearing in line 5 of claim 13, is not 

specifically defined in the claims, and is interpreted by the examiner to be the data that 

a thread is inserting into the data table, and that membership to a data structure is 

determined by checking whether a pointer field value of the data element is null. As 

interpreted by the Examiner, the claims teach that the determination whether a data 

element is not a member of a data structure is accomplished by determining whether a 

pointer field value of the existing data element is null, which as disclosed above, 
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Garthwaite teaches. Therefore, Garthwaite teaches determining whether an existing 
data element is not a member of a data structure, including determining whether a 
pointer field value of the existing data element is null. 

As to the argument that Garthwaite does not causing a branch to be taken in 
response to determining that an existing data element is not equal to an initialization 
value as disclosed in independent claim 21 , the Examiner respectfully disagrees. As 
disclosed by Garthwaite above, and particularly in column 19 lines 26-41, a 
remembered-set table contains entry fields, and if the slot in a remembered set table 
has no entry, then the value stored is a NULL value. As interpreted by the examiner, a 
value of NULL is stored in the table if no entry is made, making it the default value, 
similar to an initialization value of the instant application. The routine to determine if a 
field value contains a null is further disclosed in Figure 15 reference 230, and described 
in column 1 9 line 61 - column 20 line 6, wherein it is determined if the value is null, 
interpreted by the Examiner to be the initialization value, and that if the value is null, 
then the process moves to the end of the linked list, as shown in Figure 15 reference 
233, and bypasses the step of replacing and adding the data element in the thread to 
the table containing a remembered set as shown in Figure 15 reference 232, similarly to 
the claim's step of a branch around one or more atomic operations to add the existing 
data element to the data structure. Therefore, Garthwaite teaches causing a branch to 
be taken in response to determining that an existing data element is not equal to an 
initialization value. 
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Conclusion: 

It is respectfully submitted that the reference cited discloses the claimed 
determining via the first thread whether an existing data element is not a member of a 
data structure, wherein said determining further comprises determining whether a 
pointer field value of the existing data element is null and causing a branch to be taken 
in response to determining that an existing data element is not equal to an initialization 
value. In light of the forgoing arguments, the examiner respectfully requests the 
honorable board of Appeals and Interferences to sustain the rejection. 

For the above reasons, it is believed that the rejections should be sustained. 

(11) Related Proceeding(s) Appendix 

No decision rendered by a court or the Board is identified by the examiner in the 
Related Appeals and Interferences section of this examiner's answer. 

Respectfully submitted, 
/Dangelino Gortayo/ 

Dangelino Gortayo, Assistant Examiner, AU 2168 
March 4, 2010 
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Conferees: 

/Tim T. Vo/ 

Supervisory Patent Examiner, Art Unit 2168 
/John R. Cottingham/ 

Supervisory Patent Examiner, Art Unit 2167 



